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DEVICE, AND ITS MANUFACTURE 

(57) Abstract 

PURPOSE: To materialize the i mp rove m ent of driving 
capacity and the speed up by redudr^ Ihe parasitic 
resistance and the paraaHic capacity of a m icron iaed 
MISFET. 

CONSTITUTION: An r^channal type MISFETQn In 
composed of a gate etedrode 6 made on the main face of 
a p~-type well 2 through a ^te insuMrtg film 5, a 
heavily dop ed n^-type eemtoonductDr r^ion 11 made in 
Ihe p'-type weO 2, an n-lypa semicandiJClDr region 12 
mate to surround Ihls n*-type semiconductor region 11, 
and a lightty doped n'-type semiconductor region 8 made 
between this rvtyps semiconductor region 12 and the 
channel region below the gate electrode 6. Accordlngty, 
Ihe concentration of impurities in Ihe n-type 
eemiconductor region 12 ie eet to roughly Ihe middle 
between the heavily doped n*-type semiconductor region 
11 and Hie Dghtly doped n'-type eemloonduGtor res(ion 8. 
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(57) [^^1 

^S^iS^u. iiitiBg;;^c7)r^±, i^5i£>fb^^mi-5o 

Son- M^««:«Si£l 1^. rcT^n- m^^^m^l 

r CO n m^mf^mm i 2 ^ h aii e o t^(d ^ -y 




(2) 



W9iW-8-l 4 8 6 7 9 



[if*3Sll MI SFETSr=i-t-5¥®^^aiH]KIS 

^^^»mi$.^^ 'omtsxo t-sit bK. mmm i ^^^^^ 

h^i^mmsL(Dm-^m2mmMofS3i¥^mi^mmt. tti 
m.m^^^mi^mi^<oTU^^xfntl^m2^f^mt^mm<D'^ ■ 

i^^m 3 ] M I s F E T sr^-rs^f ^f^aniK^ 

fS-^fcoT, StrSEMI SFETH, IB 1 ^«S!rosjt^fl£ 

j;iS:lt6.nfcfS2»SS!<omi^*«f®«i:, fSEfgl 

tHttJ; •? t^M^fel^tSw^Sv^m2««M<75m2^^^=^ft:«a 

^^/i^«t(orai;::sa:»te)n, Sinafr2i|£^fljs«j:!? 

ii^m.mm&<om:\>^fS2mmm(r)m5iif^m-i^mi$.t. m 

^miSiiXflStS^m 3 i<t^ft:«itKro^«:S:®t (3 ffltr J: 5 C: 

[Sf*3S4] MI SFETSr^-t-5i)*-»flE*fflliIBSS 

B-CfooT. ftJIEMI SFET(4, M 1 ^WMW^ii^*^ 

l;i^tt5>tT.fcS2^«S!oi^lJi«^^ft:ffliit. HulEMl 

mrni <o t 'F*^«l«*<o^6v^m 2 ^msrom 2 ^i^'^ft:® 

mrism 2 "t^^f^H^fi J: 0 t>^i%^SS(^{S:V>m 2 mmM so 



tgt*«5] MI SFETSr*i-5¥-^ft:ASIiH|gS^ 
BTfcoT, StflSMI SFETJ4. B 1 SSmSro^j^^SS^it: 

\::wci,-ff:>tiitm2mmm(Dmi^^t^mi$.t. fisiemi 
mmi: '0 h^f^mmm(K>f&\,^m2mm.mcom2i^m#® 

2 i|£#^^tK J: "9 ^m<t^WiS.(r>i&\ 2 <^ ^ 7 
MiaiR2iii^«:««*iJ:t/t9ffi|g7iitgj{4:<B«c©^ 

iffi«lasoii5v^|l 1 smsos 5 ^^t^mmt i:mA.x 

[fS*'S6] gi*3Sl~5<^^v^-fi^*>l^|cf5«fe<^*' 

[fS*^7l n^-Y^-'I'MMI SFETt p^-V^VU- 
SiM I S F E TT?^aiiIKSr«^LfciiigS«c^^llIK$g 
«-Cfoo-C, SufEnf^-t^^/uMMI SFET. MlHpf^ 
•Y^/WSMI SFETroil;-^i< i ;^S:5i*^l~6 
<OVNTH*»l^t;iE«roMI SFETTWsabfcr 

[5t*3S8l n^^-y^t-vuMMl S FETi pf^-^;t-/i^ 
MM I S F E T-t?ftaiHlKSr«fi£Ufc*^*^*iBllHlSS=K 
B-efcoT, flirean^-y^'^'t'MMI SFETSrS»*3®l 
~6o^^-fi^7!l»l3S^'fEi^oMI s F ET-c«js£Lfcr. 
i: S:#Sicii-5^^<$^®lHlK^Bo 

I S FETtoy-^ffltac. Kl'-<>-m*S<Oi£6C(C^-t--5 

^ffilCiaiBMI SFETS:JJJ^L.fc:it4riHf«t-t-5¥ 
^{^^^^[Hl^iSB. 



(3) 



#M¥8- 1 4 8 6 7 9 



«3tT«^U. f9ffi^»^t^;^^y *«^-r5MI SF 
K?r^fi^i-5MI SFETOmrfaM3^^<*:«i*g<75:^M 

(OMMmu I s F E T. —M(omSbmM i s f e t*3 J; 

U^-^fCOeSlffiM I S F E TT;^ ^ i; "fe/W^WfiK S 

^MI SFETi3j:t/mri5^i!]fflMI SFET^if^^ 
3 Um(OM I S F E T ^ Ufc :i i: ^l^gfe 

[If 1 3 ] fi*^ 1 2m«L(o^^mi^Mmmmmm 

T-fooT. BljiaCaifflMI SFET^;l^l. milE®5^» 20 
Bo 

Iff 1 4 ] ^^o^mM(^^^^^*gtcs 1 

M^D^^^/u^t^tt. mJlB'^^/i-f0^1S±ic|f^«l~6 
OV^T^^;^l^l^^cf^«<?5MI SFET^fl^^-rsxmS: 

IffjItJil 5] If ^« 1 IS«^i^M I SFET^^^i-^ 
^^<^^||[53K^g(7)K5g;^^-CfcoT. (1) mi» 

hSffi^j^^-r^x^t. (2) Htria-^'- hm@<7^i^{i!i 

^<^ffl^^?i^^i-5xs^. (4) mt^y-hmm(Dm 
A-r^r <b{;i<t 19. m2^mMc7:)m2^^<*^®^?^fiK 

[If ^« 1 6 ] tf 8 IBftoH^^f^mSlUK^Bc^ 
K3fi:frSfe-efoo-c. (1) ^mi^m^(o±m±<on^^ 50 



4^/WS!MI SFET?^^®®^: p^-Y^/^S!MI SFE 
^)Xai:> (2) MiSn^^^^^uMMI SFETJ^fig® 

^-r^XS^. (3) mrlBp^-^^^/^^MI SFETJ^ 

5Xmt. (4) Mfen^^;!^>/UMMI SFET?i^^® 

KC^;^-/^- !^^'^;^t?^tcLTfcSlSr?iAUT 
nM^^^#<^^*S^?^^i-^>Xmt. (5) mf^n^^^ 

/i^mu I s F E T3f^^ffi«<^^®ic. mriEy- hmm^ 

;^ ^ UT y ^'^aA n X 

(6) mmp'f'^^^/i-mMi sFETm^^i$,(D 

So 

[0 0 0 1] 

xif^(Dmm&m\z.mi.. Wimit^titiui sf 

E T (Metal -Insulator-Semiconductor-Field-Effective 
-Transister) (Ommmti(0\^±\^mm \^X^^fj:&,m\:i 

[0 0 0 2] 

^T-fc5. affi. L s I ^mf^-r^m^t ltji^i;im 

I S FET;65^£^$i^TV^^r MI SFET^r 

[0003] MI SFET ^^mit't^±X^&'t-<^ 
[0 0 0 4] (1) K W ^^^^^-^^-/i-ffi^cf^ifi^ 
J;^MI SFETO^tt^s^'fLo igm#M« 

[0 0 0 5] (2) a»<l:Jc:J:oT^^^/i-S;05M<?^t 

[0 0 0 6] (3) ^ja^bt-oixTy-;^®^, 
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WmW-S-l 4 8 6 7 9 



[0 0 0 71 ±l2U^^Sr»*UJ:5^-t-S«£*S^S 
^ UT. 4#^BS 61-241967 Jx^ • 

MI SFETlfl3t;65^5p 

[0 0 0 8] r<^^«tCfae$n:tmiOMI SFET 

[0 0 0 9] pM^^(*£«c^^®lCtl. 

jgcc^Ta5opM^»ft:^ffit;iii. i&^nmsim<Dnm^ 

\^fz. V^:b»^5LDD (Lightly doped drain) «it"C« 

[0 0 1 0] LDD«3gtCj:ixJ^. 
I SFETSr#6w^;65-C^5o ^UT. iS^^fiifeffig 

On* m^^mi^mi^ {y-:^m^s Kw>m^s) (t^t 

rtOMISFETJ^. y-:^«S«!6. 
[0 0 11] fJia^«f::fatt$^x:rcm2<^Mi s fet 

^(Om^. ftrISm 1 «5t(^M I SFETiip^^?:) 
tc:^-t^./uS^S< LfeS^^;t-/^MI SFET^#^ 

[0012] 6-196711 ^{^mi^. M I S 

FET(75y— hmffi^:7ci— T^-O'^y— bi:=i^^ ho so 



a (#BBHS6 1 -2 4 1 9 6 7-^) 
[0013] mi (DM I s F E T«5tii. y-;^®*g^ 

$ixTv>So 0^0. r<?DMiSFETtt. y— 

[0014]m2<Z?MISFE T«itl±. (S^FMfeSS 

mm(Dm2(Dnm^^m{^mmm^^tix\^^^. 

wOMISFET^i. y— ;^®Sc. KW>^ffiSctO 

(~mh*i-4i^r^^-^^>^j\-mm-ibmri\\^xm^ 

[0 0 15] Jil5Lyt^n^^ftS2(7>MI S F E T« 

h^>^m^m.^mm(Dn' m^mt^mm^wcmi^x 

[0016] 

l^mtm&tX^X 5 ir-t-^^] fflia^^BSe 1-24 
1 9 6 7 •^^aiBgtiOM I S F E T«atJi, V—P^m 
KW^^ffiS^StR^r^^rraicJ^^^tt^pnS-g^cO 

[0017] -Tfiiz^h. m46 (±m^^&m(Dm i o 

MISFET«3t) ^XV^m4 7 (±fat5&5fe8^?lf 2 
OMI SFET«it) \Z7ik'f'X^\Z. nmcOMl SFE 



(5) 



4 8 6 7 9 



[0 0 18] MI SFKTtD^— hMU. VU^ l^m 

y-;^^«tic;!ratpS^amffi^#^ Vgeff( h 

mJE) . Vdeff( Kl^-f>^®E) . Vseff( y— 
JE) t-rtlifi. 

Vgeff=Vg - (Rsl + Rs2) X Ids 

Vdeff=Vd - (Rdl + Rd2) X I ds io 
Vseff= (RsH-Rs2) X I ds 

tfj:^ iittii.. I dsJi^-Y-^/^m»fL. vs nov) o 
[0 0 19] ti^oT. mvt\.it^±mit^±^\^^t. ^ 

-t^o IIS!iy-:^«IE (Vseff) t^pM^m^ 

£ (Vth) f"-\^^^/i-«SlE;&5^blcM^>LTL 
[0 0 2 0] :^<^«j;^j:»ffi{ci:t). $t,(cf¥u<KW-r 

5o 20 

[0 0 2 1 1 LDD«5tl::i3(t5iS^jf*fe«S 

e^tcfis 0 — 1 0 0 Q/ □) ti^\^^(D\zn\^s i&^H^ 
mm(on- m^mi^mi^(Di^- h^m,nm q/ □ (ft 

[0 0 2 2] m^l-fM I S F ET60^'Y-^>'^«I1^ 15// 

itO^cD y K i^-r :^^^0$^iSfetJ^ 5 Q 

"CfcStDlil^U. LDD«3t<^»^oy->^S«c. Kl^ 
-rv-@|«(7:)^^S^5ttl8 0Q^;k:i:<;^^6, ^(Dfz.}h. 
m k. «{t WE ;65 5V(^^§r(^^-r ^ 6 mA i" 

>m^^(Dm^ 3vt m^fW^cD o . e % ^ 5 o 

[0 0 2 3] tJ^oT. _biatJ£3fca?l?<7>M I S F E T«3t 
ft, ^-^;^/^ft^@< L^cM^-Y^^/l^M I SFETIilJ: 

[0 0 24] fife.*-. HirfB#M¥6 - 1 9 6 7 1 1 
fBtt<75M I S F E T«jttl. y — K U-^f 



[0 0 2 5] ^:rc. hmw^m(7:>mmrm\^^m^\z 

[0 0 2 6] l&SIUKSrfll^-rSMI SFET 

[0 0 2 7] :^^m(DB^\'t. ««B<b^n:feMI SFE 
[0 0 2 8] *^!^<7)f|fe<^g6t»'±v '^^b^tt^MIS 

[0 0 2 9] ^^m(Dm^fj:hmz^(Dm(D^^tmm 

[0 0 3 0] 

[0 0 3 1] (1) :^^m<D^mi^Mm^mmm:\^. m 
^m^mm(D^^\z^\i^ tbtit^m 2 mmM(om 1 ^mi^ 

m 2 ^^^{^mi^^ y) h^m.mmm(oi&\.^m2mmm(Dm 
[0 0 3 2] (2) :^^m(D^^^»mm^mmmns % 

^M^w^(D^mz.wn 2 mmM<r^'m 1 

^^t. Mfami¥^<*:^^^^'9Htf J: ^J-^ttb 

tulS^l ¥^«<^®«J: ^ t>^j^^SS<^(B:v>S2^ 
SM<75m2^»flcS«^. t?rfam2^««:^«irBtrfB>5^ 

B2^^{$^®J: t) l3T*6i^SS<7:)tev>m2^mM<om 
3^»<2^S«^. fasBm3^*f^ffi«c^TSiJ*5J:t/MfB 

mffS^*«:SS J; t ^^36«^I^ftS^oii5v^S i 

[0 0 3 3] ( 3 ) *^9gOit^^«<2^mS(ElgS^Stl. % 



(6) 



^MW-S- 1 4 8 6 7 9 



3^»«:ffi«i:. ttr?2^^^/i-ffi«> ^fBi?l^««:® 

Htrlsm2^^<^^Sci3j:t/MfBm3^#f^ffl^co± 

MI SFET^^U-CV^5o 
[0 0 3 4] (4) *^9go^«(^mS[H3K^Stl, « 

mm(om2^mt^mi^t. ttimm2^mi^mm^y5Ly)m 

5^»»S«^S:«;t^MI S F E T ^:&UTV^5o 

[0 0 3 5] (5) :^^m(D^^mi^Mm^^mm\'^s 

[0 0 3 6] ( 6 ) :^^m(D^m{^mmm^mmn. m 30 

§ai|£:^fls:Stg$r. MI SFETtDV— ;^^*iE, KU-O- 

mi^fomm^m-r^ ^ 5 s o i ss-c 

[0 0 3 7] (7) :^^m(o^mi^Mm]Bimmm(omm: 
tsiBMi sFETSrj^^i-'S^. f^immm(D 

mA-r^:it\zx^. m2mmM(Dms^m#mm^j^ 
nut. mm^-hmm(Dmm<Dmiu^mwm^co±m . 

i^5r-7X^:7^^UT^jf3gi^^^A•t-5r ^2^ 
[0 0 3 8] 

[ft^] ±l5Lyh^^ (1) JCj:iXf^. MI SFETiT? 50 



10 

•^:;h.bOt5t^^'SmS<75^MfeSS^*'t--5S2¥^ 

[0 0 3 9] ^it. m2^^Wmm*-^J:\^'^\^it^ 

^2^#ff«i«(0«ij&i5t;65^bl-/h^</i'5jg 

[0 0 4 0] JiIEUfc^^ (2) t^J:^.!^. mm^m 
(1) i:I^Sof^ll:$s#^^t^5w^^c^ID;t. m4^^i^ 

^co-e, MI S FET(D^-r^->'J^Sr$b(CM<i-6r 
[004 1] ±fEU^^a (3) MIE^S 

(1) t\^i^(Di'^mtmibth^:i t\^mx.. ms^m^i^ 
mi^^^nti:it\zxy)^ ms^mi^mmis^xj^m2^ 

i>(DX. MI SFET<?5^-\-^v^:g5^$^{CM<-r6w 

[0 0 4 2] ±m\^ti^^ (4) miia^^ 

(1) tmm(DiiFmimi^ti^:it{zm^^ m2^mi*^ 

[0 0 4 3] ±m\^fz^m (5) idim^. wiE^^ 
(1) tm^<DiiFmf)mhth^^ t\zm^. i&^m.m^ 

[0 0 4 4] JifSLfc^S (6) tcj;ttfl. ^^^^^tS 
^SO Iltit-CfiljESUl^w ttcj:»p. MI SFETCOy 

[0 0 4 5] _bfSLfc^^ (7) {Cj;tLf^. m 1 ^^f^ 

mm^xxf'tri^WL^mtsm2 ^m^i^mm ^^-hmm 
tz. m-(D'^:^i^^^-:>xmi^'^^mmtm2^m^» 

[0 0 4 6] 

immm] :^^m(Dmmm^mmizm-^\^^xmm 
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[0 04 71 mmm d la i ji, :$:^m(ommm i t- 

[0 0 4 81 wCO^#<^mS(plK^®li. n^-t^v^l-M 
MI SFETQn^rp^^^/uSMI SFETQp. o 
^tJffiMMMISFET (CMOSFET) 
^ y fe ^> V ^ H-r ^ ^ D >^ n -fe :x I?- fj: ^-(T^^SlHlK Sr «^ 

10 0 4 9] n^^^/WMMI SFETQnJi. p- Si 

^ -/u Ki^&M4 Tffi^n:rcr 7^ >f 10 

iX. p^^^/I^SMI SFETQpfi. n- M^^/^S 
[0 0 5 0] n^-Y-t-Z^^MI S F ETQntt. h 

m lit. :Lo:>n^ m^m^m^ii^m^mtj^b 20 
mm) 1 2 ^-hmm6<Dmm\:im^^titi'f''^ 

1 t-^^ K^;f-/l- - ;^-<-iM 0(DT 
[0 0 5 1 ]— p^-^^^/U^MI SFETQpt^. 
!>*;ei^^J^j:^S5^Mi»«S<Op* a¥^»(t:«i«6l 3 i:. 

-1M ocoTS&t-tfcgu ±15 p* m^m^wmmi a t 
b 6 <DTU(D^^^7umm t <Dm\z.m^ $ nfc 

M^^tiX\f^^o 40 
[0 0 5 2] :i(DXo\^. :^^Mm(7:>n^^:^^/\^mMi 

S F ETQnib^iU^p^-^^/UMM I SFETQpJi. 
/WMM I S F E T Q n S^J^^^SScr) n * 

«i« 1 1 ^ n i2xwl^ h A/fc*- s k u>r 

(Double Drain) «3t-r«^^ tuT V^-So 
[0 0 5 3] ^f^tC. *S:te«-Clli^-r K!>;i--/U- ^ 



[0 0 5 4] ^LT. if-f Y'^i^—fV . ^^-i^ 1 0. 
y-baffi6. :7^-/l.KJte3B^K4. n* S*»<*:®«E 

1 1 i: P^ 3co^Di(;i»liig^&<]»v>S^ti 

[0 0 5 5] :^^ife^J-e^i-J: 51^. n^-t-^/l-MMI 
SFETi: p^-r-t-^^SMI S F E TT«jt:2i5^?i'5 

na*»flc®tiE^«^i-^^««jictty ^-^fcss^s 
I sFETos^^ziit. V ^-t^m^m—^^^i^^mm 

[0 0 5 6] ±W.(0^^\zm^^tl1tn^^:^/l^mMl 

sFETQnfi. m^mmm&con* m^^^i^migii i 

(om^^mu^(D^mi^Sk^^m-r^ nm^mi^mi$, i 
2%:^\'ftiZt\CXr). n'm^mi^^ms(o^^^j\^ 

[0 0 5 7] ^^c. nm^mi^mmi 2t^fj:\^^m^\a'X 
xmf$.^tix\.-^<Dx. nm^^^i^mmi 2<D^±m.in. 

Rs3 (y-;^^^) ^;rcHRd3 (KW>'ti^) t^^^ 

Rs3+R's2 <Rs2 {nm^mf^m^l 2i)^fl'^^m^(0 

n- ^^«<^^®8 {u-:^mm (om^mfo 

Rd3+R'd2 <Rd2 (nS^»<*:SiJgcl 2t^fi:\^m^<D 
[0 0 5 8] ±fEn^-^^y^MMI SFETQntO^^^ 

w^mm (n- M^^^^^^i 1. nm^mv^wsLi 2. 
n- M^#(^^^8) (oy^mQ^^^-^^mz\z.7r^-ro 

[0 0 5 9] 1 1 fc*~ 

iJ^tll 0 20 - 1 0 21 atoins/cni3 ^ p n ^-^O^ ^ JiO . 1 
5-0.2M1D. n' S^«<2^«SS£8 0^MifeSScOt:-- 
^ 1 0 »8 atoms/cm^ , p n^-g^t^ai^ JlO. 1 --0. 1 5 

jum -cfe^o -^UT. m^m»w$.i l^^K)mt^ 



(8) 



4 8 6 7 9 



13 

— 0" — 1 O20atonis/cin3 "TfeoT. -?-COtf— iJ^ 

OffigJl, n * 1 1 <^ p nm^(Oj5:m\Z.eL 

[0 0 6 0] ^(0:Lti)^h. *:^tg«?9<On^^^/UMM 
I SFETQnft. ^5^-\^^/Ui|#t4 tr^^L ^-^^5 r ^ 

[0 0 6 1] :^mmm'(^imm\.itxo\z.^-hwme 
mmtvx^m^ti^cvDmzx^ xm^ ^ tutmm 

[0 0 6 21 cimcMu mm\:i7sk\^tiu^&m mm 

BS6 1-24196 l-^^Ws 134 6#K) (75n^^^^ 
/UMM I S F E TJl. n* m^mi^mm<OT^\:mi'ffz 

m\^^o.5'--o.6 urn (Dm^\ci^mi^x^^. yFn.^Mm. 
(Dtr-^n. :^mmm(on- m^mi^mis^s tm^mc 

1 0 18 atoms/cm^ tfJl^X\^^^, t^^oT. 

[0 0 6 3] :*:jlJ6^(On^-y^/UMMI S FETQn 

5ic::^i-o >>*-^hmiE (Vg ) i:KW>-«E 30 

(Vd ) ^^tV^tt3.3V, y-;^mjE^S«$r'^^X'^ 

fti/^vKu-i/u- (ov) t\^ftm^<Dmi^f^3kx^ 

[0 0 6 4] II14ti. y-h^& (L) ^;l>t^i-6L#v^ 
ffiSBE (Vth) <Dfe^¥ttSr^LTV>5o rrT>>'-h^ 

5o w<7)^^tC^V>y^cn=5^-Y^^/uMM I S F ETQnO 40 

[0 0 6 5] </-h*fei»K5(75KJ?H9nin. n" 
^m^S<D'^nm'tV y-X^K^ . -?:<7? K-Xfl:H2.x 1 
0 »3 atoms/cm2 , n * m^m»m^ 1 1 i^^jafii^H t M 
T-foO. ^(D K— XSfiS X 1 0»5 atoms/cm^ , 

X 1 0 1^ atoms/cm2 X^^o nM^#* 

®«i 2Sr^jtys:»'g^<^Ltv><imjE4#tt( m^. &m 

<0!^^{ m^<omMX7r^'t) i:IIH6<Jtc|^C-rfoo so 
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[0 0 6 6] msti. (L) \zn 

■f-^^-y^'/^ffiSfE (Ids) £Otfe#^4^^L■rv^5o nM 

2^»:*t^»^o^^^>^w«fflE( 6 

iHtCli^JDUfc. h^fed^O. 6 Mm n 

1 2 3&S/iV>i:#Ji Ids=5.4mATfc5dS. 

[0 0 6 7] ^^b. r(^^#t^y-y«.ffi«^oj:i;?Ku-r 

>'^^^^^^Sfe^:^:i8 0Q;?)^^5 0 QlC^MU. ^ 
^^m-M.hs 7. 6pFd^^4. 7pF (Vj =3.3V. 5 0m 
m □) *5j:U58.4pFd*t35. IpF (Vj =0V. 5 0 

[0 0 6 8] y-h^feS:fi<T#5»^. 

V'^mz.^^^M.x \ 2<D^m,m»mt: 

[006 9] :*^m:1&m(D n ^-Y^/^SM I S F E 

TQn:JoJ:t;5p^-y;t>/^MMI S F E T Q p <7>$J5S:^* 

^1116-111 1 ^fflv^T^^g-r^o 

[0 0 7 0] ^i*. (10 0) ®Tit«fet:&5i0 

0 ot:-c§l#}ii{^Ui£tS:UTp- Mi^^/^2. n- 

^ft y. ^-T-fe r) . ^ i: 19 1 0 »2 atoms/cm 

2 —1 0"atonis/cin2mSaA-rSo P" ^^^in/UatD 

^m^nt^^mxh^ s i o^^ at 

oms/cni2 ~1 0 ^3 atoms/ciD^ Ul^&P^inb, n- 
/W3. p- ^^>^/^2^D^^^^^^O*®<D^Mife^RS 
1 0 16 atoms/cm^ — 1 0 atoms/cm^ Sgft Ic^^^i" 

[0 0 7 1] ^SfelC, n- M!>^/^3, p- m^^/i^2(D 

^ti^t\.<omm\:iKitmim (locoss) t^^^^j-si 

- M^7:3^yl-2<7?^®tC?i^^$tv:fey^^-/UKj!fe^4(D 

:7^— /u K*&^^4T*IS^tt^n- M!>^/U3. p 

- m^^^i'2(D^ti^ti(DT^y'^':/mm^i^^^'^um 
mmmm(o^n^^^ :^>^&mx^\^it'^, 

mi mm) o 
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[0 0 7 2] ±fBy-hjtfe»iS5(i. m^<m\zxy) 

8 0 ot:~9 0 orco^as-ej^^i-^o ^y-ymmms 
(omm-i. ©Koftf^sjE (vcc) i^^5v<Dm^m 0 

nm'-'2 OnmSS. 3. 3 VJ[^TO»^(:3: 5 mn-- 1 0 nmSS 

1 (7:)i^i^K^itSU^mt-. ^ J: 0 8 

to 0 7 3] ri- m'!7=J^/l^3, p- MC7^/^2CD 

C V D fe^ {1^ :y iJ' feT*±t® U fc i/;^ >'i/ y 

^ ^^iteig:]^ 1 4 fl. C V Dfe-e«ia U^tiSYk V y 3 
Vj^d^^):^CSo 20 
[0 0 7 4] m^mt^m^ 1^8 0 0 "C- 9 0 0*C 

h mm 6 co^jp x^tcg^ < o ^ -j^- b mm e cojsifijco 
[0 0 7 5] scfd. p- m^:=^/i^2\z&^mmmi^(Dn 

«SOp- ^^^^*^^9$:?1^jS-r5 (lll9#Bi) o 30 
[0 0 7 6] n- M¥^<^^^8tl. n- M!^^/W3^ 

^;[JD3S:3^4^/W=¥— 4 0 keV~8 0 keVT* 1 0 '3 atoms/cm 

2 mffi^AUTJ^^i-So P- S^»{*ffl«9«.. p- 

10k eV-- 30k eV-e 1 0 13 atoins/cm2 ^t3EAL 
T?i^^-t6o n- m^mi^mms. p- M^#<^^iS9 
^Tr^-^ix-^tLCO^ffiO^^iffiitfeiaSJl 1 0 18 atoms/cm3 US. 4o 

[0 0 7 7] p- S!>^/^2. n- m^=^/^3(0 

^^:/aAS*fft-J:!? p- S!?:J^/^2fc 
n^:^Mi^^?iAUTi^^jjJEi^SS«^n- M^^f^M^ 

1 1 $ ibtc. ±my^ h uv?>^ M 5 ^-7;^ 

2Sr?^^-r^) (iaiO#K) o 50 
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[0 0 7 8] ±IB-^-r K^^;*—/!-- ;^-<-1M 0(i. c 
V D S-Cjil?S);:it® U;fe 5 3 0 nmCD^^^m^^^mt^^ y 

v\ if>r K'>;^-/i- • 1M O^oy- h:g:^IiS]CO® 

J»il. 0.2;im aS*ca^-r5o M^^^^fr^^ 1 1 
t ^i:imi&:^^/\^^— 4 0k eV-- 80k eV-C 1 0 ^5 
atoms/cm2 — 1 0 gtoms/cm^ aS^AUTJ^^U. n 
m^^f^m^Si 1 2 fi, y >'S:^fl3i:3L^x/uasi^ 4 0k eV- 
8 0k eV"T? 1 0 »^ atoms/an^ --10" atoms/cm^ mS.^ 

Aur?^^i-5o 

to 0 7 9] n- M'^^/^3?rffip >';^ h 

16t?av\ >r:^>'aAfi^*ffJ;i<t f9 n- M^73i/^3(Cp 

l-t. 2j^^7^^»D3i^^zU¥— 1 0 keV— 3 0 keV-ei 0 

^5 atomsW — 1 0 ^6 atoms/cra3 ^S^A LT?1^fife-r 

•?:<^±lf|5lCCVDfe-Cl 0 — 5 OrunCOlttS^Wjev^^^kv^ 
1 1 . n ^^^<^^«c 1 2 <^ p M¥^(^^«c 1 

3o:>m^m\z. Btrfs^^bi^y =i^M^?i^^L. fui2M{b 
3^-B|$r^UT. ¥^*S«?^fi)c^<^^*«^fe»aAS: 

X.f^ 1 0 — 2 Onm^i-^o iuiaH 1 {C;^i-n ^-Y^^/^S 
MISFETQn. p ^^^^yl^MM I S F E T Q p 

[0 0 8 0] (^js^2) !Eii2fi. ^^m<onmm2 
[0 0 8 1] m^mmm 1 1 osv^^8ftM"rs . *ii 

c^n- ^^^(*:m:^8cOTSP:}^J:I/n^^«f$ti«l 2 
CO^^^/Uffl*Sfi!l<D{IO®ffl5tC, p- M'^^>'^2 
i^^S^^O^i5V^p^^^^*:^« (^4^^^^®^) 17 

:6>tS^tbtLTv^-5, p 1 7 ji, h 

[0 0 8 2] ^/t. *^5fe^Jc?5p5^-Y^^/uMMI SFE 

TQpn. m^m.m&s<op- m^m^wmmscoT^i^ 
m^i 8^s^^tb:^^Tv^^>o ^<onm^m^{^m^\B 

[0 0 8 3] ±iaMI SFETfl|3ttcJ:tL{f. mflB^Jg 
MI SFETQn^Ci3V^Tfi, p 1 7 Srlft 
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5o p^^^yU^MI SFETQp^c*5V^T^•±. 

ISFETQn. p f^^^/V-MM I S F E T Q p (T:)-?:^ 
^tl(0^^^/l'S:t:mmMMm 1 C>M I S F E T J: t) t> 
^blC^<-t-6;i^;55T#. MI SFET<7)»*ffl{b:Sr§ 

Uv^;^ ^^*^UTV^/j^V^;^l^ l 5*3J:U«1 eiin* / 10 
P* ?^«^tCffiffiLTV^5o 

[0 0 8 4] n^-^^/UMMI SFETQn(7)pM^^ 

1 7 wsiE^:te^ 1 ^ mm. y^v v ^ 

•^;^^lCbTp- m^:^/l-2\iCnm^mm^>C:tl^^P< 
urn- M^«(^ffi*S8^?^^L^^. lil SlCTjk-rX 

2lCpS/F*feife^-<::*->'aAL-C?i^^i-6o pM^iffi^ 
Jintt^ ^^V^, ^JDiS3i;^i/V:^— 6 0k eV-- 9 0 k eV 
T 1 0 '3 atoms/cm^ U&^A-T^o 
[0 0 8 5] p^^^-/U^MI SFETQpfOnM^^ 20 

ff®«E 1 8 fi. BJfail:^^ 1 1 mm. vnr y i^-:^;^ h 

LTp- M*^*SiS9$:^^£U^^. |gll4lC^t-i 
\a^V>'^m^\ 9 0 keV—l 2 0 keV 

mmmmi tmc-vh^o 

[0 0 8 6] a ) 1 5 it; :^^m(Dmmm a 
[0 0 8 7] fijiB^jfefi^ 1 1 <o&\^^^wLm-r^ t . 

^fc. p^ir-t-/^^MI SFETQpH. n- M^^/^^ 
3J:t)t>T*fife«S<OiSV^nS^«i*ffi^2 0;e^^ ^- 

hmme(DT^(D^^:^^/umi^. p- m^#<^ffl*S9^^ 

[0 0 8 8] :^mmm(DM I S F E TSit t;i ct ixtf . W 

^^yuMMI SFETQn^;ljoV^T^i. pM^^ft:^^^! 
9S:K»tyt::::i:tcJ; 0. n- M*#«:Si«c8*5j:T;?na 

2 0^^X^tVf^^^^(7)jiUf^J??];t5w^ 
^i^rt. p^'Y^v'^^MI S FETQplilioV^Tii. n 

m^mi^mm2o^n\'fit:it\:ixy>. p- m^**® 
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[0 0 8 9] ?j£oT. n^-r^/^SMI SFETQn, 
^mrlE^ife^ 1 OM I SFETJ:!? ^ $ i>>tcM< t"^ r 

[0 0 9 0] ±fep^4^^^<J^^^l 9. n^^^<^^4£ 
2 O^JK^i-StCil. ^-r. mrie^JfeWl n- 
a!>:3i/w3^ p- M!>3l/^2 0-?^i^^^^(^|g®^;l:7>f — 
/^K*fe&]^4^?l^^S:L. ji^VNT. >'^-/^Kiffeig^ie4T 
ffl^H^n- Mi7J^>^^3. p- Mi7^/l'2 0^iX-^iXO 

aAfit«TiiAU^^. mi 6{;i:^-^J: 5{-^ n- 
31/1-3 Sr7;j- hlxix;^ f 2 1 T*SV\ p- m^=i^^\^2\z, 
pM^*E«iSr>f:^>'aALrpa¥^»flEffl«El 9 SrJ^fiK 

i-^)o p^T#fifetctt2j^i>«^^v>. tm:^^^\-^-\ 

0 0 keV-- 15 0k eVC 1 0 atoms/cmZ mffii^A-T 

[0 0 9 1] ±15:7 ;j- hUv?^ h 2 1 ^^^\^ti 

mi 7tc:^-rj: 9t-> p- ^l>^^^2^>';^ h Uv^ 
;^h2 2T-av\ n- m^=^^\^3\Z,TimPFW^^^ 
^AUTnl!i#«»ffi«2 0S:?^^i-5o nS^#Eifet;i 
Jiy >'^fflV^, :^D5i^;^^/W^— 1 0 0 keV'-l 5 0 keV 
T 1 0 ^3 3toms/cn,2 aS?iAi~5o pM^^i*ffi:®19 
^ nM^^<$:^*S2 OH. JifB UfcXS<b iScoHUff Jl^ 

[0 0 9 2] j^V^T. BulS^iS«?l)l tmm<oij^x^p- 

/U3fcp- ^^«f*:gi«9^?^^-r5o -t<^?^<7?XS 

[0 0 9 3] mmmA) mis\'t. :^^m(om:mmA 
■cfc 5 *«flc«ffl!HiKs^Mio^®^^r »f SUIT' s o 
[0 0 94] wmmmm 1 <^^v^s:a^i-s t . 

Sg^dT'Jl. p I S F E T Q p ;6Stf|f5^ijg0II 

l(^n^-V^^>'l-^MI SFETQn Cltig^^J*^ 
^^TV^^c ■r?:ir^:?*>. p^ir^.'^SMI SFETQpO 

y-:^m^. Ku-r>ffi^t^. n- ^■^^/u-atc?^^^ 
n:rcis:^*t£/feissiop* m^mv^mm-i at. :icop- 

M^»^*:S«6 1 3 Sr^ t) Htf J: 5 tcSSrtt p 

^m^23t. ^-vmMs(Dmmz.^nhf\.f:L'^^Y 

[o 0 9 5] *^j^«?iI(7:)Ml SFETl#itt::J:nt^. n 

^-Y^/^MMI SFETQn (^y — ;^®^. KU^^^® 
^co~-^|;^nM^^<4c^*lEl 2^I^ttfcw<htcJ:!9, fft 
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[0 0 9 6] p^^;^^/l-®MI SFETQp<^pM^« 

2{wn^-V';^/U^MI SFETQnCDn- ^^^WWSL 
8. n- M'^^>'l-3tCp^-Y-*/^MMI SFETQpCO 
p- ^^«<^®^9$:-?:ix^n?l^^Ufcms 12 1 9 io 
•fJ:5Jw. p- ^5731/^2^:7;^ h ui;?;^ h 2 

10k eV— 30k eVT 1 0 atoms/cm^ S 

[0 0 9 7] ±fe£7:)J: ^J^^^-a^-rSOIt. p^-Y^-/^ 
SMI SFETQpCDm^, y-:^^«c. Ku^O-tiSc 

SFETQnCDj:5{-t^^y v^^l^^tc^A 
pM^^«:^«2 3^?i^^L. ^^^V^Tp* 

[0 0 9 8] mmms) 112 on. :i^^^<o'mmms 

[0 0 9 91 BUie^:fe0lll tOM I SFET«at<^r(7)ilV^ 
VX, n^^^x/P^M I S FETQnC7?y— h®8i5*3j: 

^) . p^^^/UMMI SFETQpOy— bm<l5i3 30 

<tt;^p* 3 (y->^®«c. Ku^vffi 

[0 10 0] *:^jB£^{citx.»^. ±fa®ffiiTL®2 5(CJ: 
oTnf^-r^-/l^MMI SFETQnCDn- M^^i^®® 
11. p^-Y^/U§!MI SFETQpOp* 
«1 3c^^^^^t^0^^t}gi5^:$>^^>-r^►0-e. 

[0 1 0 1] y-;?^S«> Ku>r:^M«<^^® 

tc:±faco J: 5 ^^^(SSfetS 2 5 ^^Jt 5 ^ . (SSSlS 2 5 

^(O^mt^^m. (p- S!>:3i/U2. n- ^57^/1^3) \Z. 

®/J> y - ^ (C J; ^ latilf ^Ot^^;65Pp^^ tfl^ SKA 
M. DRAMT^^ifOjp^^y LS I^Ci:oT^i^if^UV^r 

[0 10 2] \^t^\^. :i^M1^M<Dn^^^;vmMl SF- 
ETQn(7)y-;^ffi«. KU^ so 
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t^n* S^«»ffi«l lSr5l!9ffltfJ:5l-nS^»<*^ 

^1 2;ei5^ltT$>5i^T. p n^'g^(Ofi:fi;65^< 

4^. rO^JBd^p ng-g^<^ffig^Tl£tfcUTy-i5^«aE 

[0 10 3] p^-y;^^/UMMI SFETQpft, 

K^W^^fift^Op* SH^*tt:®«l 3 0:^M^-T:»feS3}x 

n'^^^^/l^mUl SFETQnt^n* 1 1 

F E T Q n tCit-<-C y -:i^««DO*i^$r5l ^rjgCl-f-^Bfe 
ttfl^i^J^^V^, ^-^^Ay. p^^^>/^SMI SFETQp 
%tufa^i6«^4(Dp^^^x/uMMI SFETQpirl^C 
«3ti:i-^tf. y-i5^mSt^$?>tC«il^^^i:-5ri:;6S-e 

[0104] rcoJ:5lc. ;*:^JS^lc:J:ttH. MI SF 

[0105] :^mmm<r>M i s f e Tmrn^^^-r^iz. 
^-r. 112 itc:^"rj:5t-. m^mi&mi tm^i^M 

I S FET^it^Jf^^-r^o ^fcL. y-hmil6CD± 
IH50:3r-Y:i/:7^«fe8:Kl 4 Aft. :7 >f -/I- K^^^ 4 

>f K^;^-/u • ::^-<--i^ 1 0 ^m^'t^mmmup\' im 

[0 10 6] ^Id, mz 2{C7jk'tX^\C^ n^-r^-v'^M 
MISFETQn. p ^^4^/wMM I S F E T Q p CO-^ 

[0 1 0 7] iS^l::, (12 3J;::^-rJ: n^-Y^^/u-S 

MISFETQn. p ^'Y^»'^MM I S F E T Q p <0-^ 

[0108] Hi 2 4 lil^-f- J: p tC. 1 

O ^ ® m C V D fe 5 V > ;^ / < S V ;^ 7^ V . 
^iS^^-, ='/VUh/^t*OJ^i^;^.t&M^2 6 ^:^||L.. m 
v^T. ¥^*^£tSl ^6 0 oraSco^f^tt^H^q^T- 
Sft^QiS-rsr 112 5tc^i-J; 5tc. n^^^ 
/umUl SFETQni^y- hmS6:fcJ:l/n- ^^^^^ 

wm^ii {y-;^^«. Ku^>^ii«) . p^-Y^^/^ 

®MI SFETQpCOy— hm8i5*3j;t/p* S^^f*: 

®^i 3 (y~;^M«> Ku^>'®«) 60•?^^^•et^o^ 

®tc:v'yi^>r Kg 2 sA^jg^-rSo 
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[0 10 9] ^(DWi. imm±\z»<ytiMRjt^<owimj^ 
i^v-^-f ym2 5A ^^gegtik urfissts 25^ 

?g^-t-5 :i J: 0 , Sfrfe0 2 0 l;i^i-M I s F E T« 

[0 110] tj:^. jiiEiss^Tt^ 2 511. y- hmm 

[Dili] {^i6036) 112 6ii. :^^m<omMme 

[0112] :^^MM<0 n ^-^^/UMM I S F E T Q n 20 

2joj:u^n- M^^*M*si isriitJiaif 

5) p- ^!>3i/U2 J:!9^^#ififea*(7?i«v^p 

[0 113] ^fc. p^^^/W^MI SFETQp 30 

ffi«2 0;6S. y-h««i6(7?TSfPeo^-^4^/uffi«^, p- 
^^^<4^^*g9:j3J:t/p- M¥»*^«i«l 2(0^{^^Sl 

[0 1 1 4] :*:^i6fi?g(7)MI SFETfllitJcitt^f. n 
^-Y^>/^MM I S F ETQ p ^-Y^/U^M I S F E 
TQ p (D^in.^f\.(D^^^^JVS^i&<0'^{t^m±'t^ w 40 

[0 115] ±fz. :*:ie^«?ll<DM I S F E T^itf;! 
Jl. n^-^^/UMM I S F ETQn<DnM¥^»:®^l 
2^3j:i;^n- M^^f^M^l 1 <i: pM^«ft:«i«l 9 i: 
t^Wt:H&:^^ffi/feaS<^n- S¥^«fr«4|!6 8^tftJt. p^ 

^/l-MM I SFETQpOp- M^^ffffl® 1 3 ^ n 

2 0^ ^^rp^t-i&^j^ifeisa^ p - m^mvf 
[0116] m-mm d la 2 ? :i?i^m(r>mMm 1 so 
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[0 117] ffriaHig^J 6 OM I S FET1t2t<^:^7:>3v^ 
^lft?^i-5>-t. *:||Jfe09On^^4^/UMMI SFETQ 
nil. y-;^ffi«c> V«itS<^-fflJ^«^-t-5<g;^ 
MfeJgSOn- ^^^{^^^ (® 7 ii^^^f$:®«c) Zt^¥ 
-'YW^^<r>M^<r>^^ K!>;^— 1M OOT 

®«1 l^Sit)Htpnll4^Wflc®SEi 2 J:f9 taiVNficfi 

[0 118] p^-r^/I^^MI SFETQp 

;^-<-lM Of^TJfI$o;9-t-?^^$n. ;6^o^ 
p ng^tl. p* S^^ftSSc 1 3 J: t) t^Siv^fi^:Bt;I 

[0 119] ^blC, :*:^J£0lI(DM I SFETtl. BulE 
HJfe^^fl 6 <^M ISFETi:|^i:;<. n ^^;^/WMM I S 
FETQnOn* M^#fr®«El 1 (y-;^ffi«c, Ku 
-r^^^^S) . p^^^^l^MMI SFETQ p (Dp* m}^ 

^f^^«ti3 (y-^ii«cs Ki^><^-®ts) <D^tL^n 

^^:^f^{g;Sfii^2 5:^5^^t^^^TV^5y5^ ^JS^J 6 (^)M 

1 SFET t Ji^J^^O. n^-Y^^/uMMI SFETQ 
n. p^^^^-^/UMMI SFETQpCO^n^:h.<Dy— f 
S<15(7)^©(cfi, <g;SStH2 5:d5^ttibix-Cv>/j:vs 

[0120] :^^iS^?il<DM I S F E Tlt5t^Ji^^-r 5 

fi. ^-f. 0 2 8tc:^i-J:5t;i. 5fec?5^J£fi?|| 
3) p- S^^:E/U2tCpS¥^»«:®4Kl 

9$:. n- M!>^/l-3(CnM¥^<^®«^2 0^-^n-?:*tt 
m^i^ti^. p- Ml>^/^2tc:n^^^-/^^MI SFE 
TQn(^>y-h*6lg^B[5. y-hmffi6. i^^f K'^'^j- 
*fe^]K5, y-hmffie. K»^7;^— . tM 
OA. ^-ts/::?'j»SMl 4^?^^Ki- So *|| 
JS^-Cfl. :y 1 4 ^r^^ft V y 

f->r Ki7;e--/u . ;^-:->iM 0 A^®£{t:i/y =i>'^ 

[0121] Kk\^. 11 2 9 (c::^-r J; 5 t-. strlE^mM 6 
t^^-felcjzt). n^-Y^'/^MMI S FETQnOn- ^ 
^^i^^«cll. p^^r;^^/^S^MI SFETQp<^)p* 

1 3 (D^tt^ti<Dmm\ci&i&mm 2 5^m 

^Lfc^. n^^^^/l-MMI SFETQn, p^-^^t-yl- 

MM I SFETQ po^tb^n^^y— hmM6<om^(o 

i^-r Ki>:^-— • 1M OA^y vK^j^^^OJij/^ 
[0 12 2] Sctc. 1^3 oi:i^i-<J: 51::. p- m^=^/i- 

2 ^y^^ h Ui/^ h 2 7 ■rSV^, n- ^ 3 lil p M 
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[01231 ^S^l::. V27 ?r^^ 

2 8T-SV>, p- Se'^/^2l;inM^Mfe^-r^vaA 

foi:^. p- m^=^^\^2(o^m\^\t,y-vmMe-i^^xi 

[0 12 4] ^<D^. y:t Y Uv?;^ h 2 8 ^K^^Ufc 
n^^;^./^MMI SFETQn. p^-t^/U®MI 

sFETQp<7>^i^-e^^<^y— ^«ai6o^B9M^ci^-r k 

[0 12 5] iS». LDD«3t(7)MI SFET^?^^i- 

[0 12 6] mi;i>ktu. 

ft^^«8. p- ^^»«c®«9$:?i^^-r5 0-C. n- S 
;d5/>/^ < /.f: t) . ^^-^^y^ltttfcgixfcM I S F E T ^ 
[0 12 7] fj:^. :^mmm(Dn- ^^^f^ffi^S. p 

1 1\ nm^m^i^m^i 2-^. p* ®*#*m*£i Sct 
[0 12 8] (^ife^js) igi3 2fi. :^^m(Dmmms 
[0 12 9] ^mmmns ^m<omih^. fc^^vM^^B* 

J: Wg^^m»6«)tc:^f 5 E E P R OM;^j^ t*t^^ 
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[0 13 0] 13 3 2<7)2fefi»It;i^*f-n^-^^/^S[MI S F 
1 (O n^^^^/\^mM ISFETQn^l^ DWitT^IS 

-spiii. wi^^mmm 1 tm uwitco p ^-^^^/umm i s 

FETQpT*ffifi£^ix'rv^5c 

[0 13 1] [3 3 2C0:&fi!l{;i:^-t-n^^4^yuMM I SF 
E T Q V tl. *:^jj699<:0^»^14p« ^ i; p« ^ y ir/UT* 
fet). p- M!>^>'U2(D^®|;^Sttfcmiy-hite5i:ffi 
10 3 0^^\^X^(D±&Kyu—'r^l^yy'-' h 3 1 

tt. ro:7n— r-<Vi/y— h 3 io±as(;iS2y— h 

*fei^l^3 2^^LT=':/hP-/U'y-h3 3^»tt^M 
I S F E T«3t■r•«^$i^TV^So 
[0 13 2] ±IEn^Y^>'^aMI SFETQ vOV — 

^<*:tS^8 AO^#{&^SSti, n^-Y^^v'UMMI S FE 
TQnOn- S?^»ftffi«6 8 <t 19 t>K< tbTVN 

20 fi, 1 0 '9 atoms/cm3 1 0 20 atoms/cmS fo^V^ 
tln^-^;*i/WSMI SFETQnC^n* m^mH^m^l 

[0 13 3] :^mmm(o'^m^^?^^v\z.xti\t^ 
v-^j^^m^-t^n^^^^j^ymMi sFETQv. mm 

lH]^^«^£i-^n^-Y^-/^MMI S FETQn, p^-Y 
^/uSM I S F E T Q p <D-^tb-eH(D y — ;^^ac. K I- 

[0 13 4] *llliS^-CWc. n^-t;^/U®MI S 

FETQv(Dn- M*»ft:«i«ll. nS^^f^^^l 

2^, n^-V-t^/^MMI SFETQn(7:)n^ M^^^^M 
®1 1. nM^^i^^*Scl 2 iriil^-coltit. m-<D^ 

m^Wk^xm^^tLX\^^<b<ox. ^—(ozLUxm^-r^ 

:Ltr^x^^^ 

[0 13 5] ?^'ev±^i^%:m^'r^n^^^^/um 

Ml SFETQv<D»^. y-;^S«ft!l<^n- m^m^W 

40 ^n^m^nMti:^'h(Dx^-DX-hx\^\ 

[0 13 6] -^tz^^mmmxhrni^^mmmt^^m^^s y 

— hmfiie. r>f V^y— h 3 1 =3>^ hn— 

y-h3 3t^{l!l®|;ia>ft:i/y ^^^-K (H^-^tr) ^Mi 

SFETQn i:Q vO±a5$rgi5^{bv-y (13^ 
h 3 1 Jc«ALT^±-r^>x-^i^lt«Ftt 
[0 13 7] $iDtcm2y-Mt65gdR3 2$rS<t:i/y = 
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[0 13 8] mmms) mssn. :^^m(Dm:i^m9 
[0 13 9] :^mmm'c&m't^^^i^m^in. 

-V^/UMM I S FETQn. p ^-Y ^>/wMM I S F E T 

i-5J:5J-*fe»S3 s^Rtt:^. vNh>*5 so i (SiUc 

on On Insulator)1f i§"C^^^HTV>5o 

[0140] :!$:mmm\^xn\t. ^^^t^mm i ^ s o i io 

«3t-e«fi£Ufc:ii:{::<J:0. n^^;!^/^MM I S F ET 
Qn, p^^^/i^MMl SFKTQp<0^tt^tl<7^y — 

3S5T# S.<0-e. ^feO^J£«^OM I S F E T«3t<t t) 1> $ 

[0141] (^js^ 10) El 3 4 . :^^m<Dmmm 
3 5 It. 1 0 oij^3ffl:«a0K<o«ffiiHiKia-efc 

[0 14 2] *^i6fi?ijlt. ^^5^7^^ ^'i^RAM {SRA 20 
M) <7)p«^y ir/M;iiS^L^«a|-efc5o 

[0 14 3] 1213 5lC^-rj:5l-s 4^lliS^(^SRAM 
CDpi^y-tr/Utl, p^-Y^yuMO:^it^M I S FETQ 

pi tn^^^/i^m(DmmmMisFE.TQd\ txm 

^fe^tt^)-^ Vx^-^mKl NVl i:, p^-Y^/^®<^:& 
WffiMI SFETQp2 ^ n^-Y^^/UM^O^fb^M I S 
FETQd2 ^TS^^n^-Y W^-i5^lHlKl NV2^ 

h^—M(0^^mMl SFETQ tl,Qt2 (DSm^X^ 

[0144] ^^mM ISFETQpl.Qp2 <D^t\.^ 

ti<o y-i^mm-^mmms. (vcc) mw}m 

MISFETQdl.Qd2 <D^th^tl<D y — :^m^nm 

ifemiE (vss=ov) },zmm^rix\^^^o mmmMi s 
FETQ ti t^y-;^«i«. KW^'S^to-^ji-r V 
^<->5^lHl^I NVl (;iSi^$;h.. ft&;^tix-^M (D) 
^c:elS$nTv^5o Isill^Mi s FETQ t2 oy-;^ 
Si®. i^^^CO— ^'H-O'x^-i^'lHlKl NV2 t;i 

60 ^tc. m^^Ml SFETQtl.Qt2 (D^tL^fh 40 
(D^-hmmi-ii. !7-m (W) I^Sj^$tuTV>5o 

[0 14 5] iiaoi^twW^^^x^^^^y-fe/Ko-O' 

^^-tJ'lHlK (INV1.INV2) (T^IBlt/- KtClt^i^ 
(C1,C2 ) ;65?^fi!c$tu. 7^-^^ (D, /<-D) 
(Cdl. Cd2) ;asj^^S$nSo 

[0 14 6] sRAM{c^^^t^5#^4^t. Mmmi"^. 

i¥^rfti:o\zn. 7'—^fSi(om±^m. (Cdl, Cd2) ^ 
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(o^&^^<oftma^s faifi/-Kco«^^a (ci.c 

2) $:ii^^-^5r ^;5S^^^T-^5. 

[0 14 7] gl3 4ti, ±IBSRAM<7?;>«^y ir/KOK 
mmxh^o SRAM(D^522lHlK$r«^-r5MI SFE 
Tt-i. p<^y ir/u$r«^i-6MI SFETt^KW«-P 

[0 14 8] ;»«^y-fer/WCO-< :^IHIK (INV1,I 

NV2 ) Sr«*-t-SAWffiMI SFETQp (Q p 1 . 

Q p 2 ) mimmi&m 3 o p ^-Y-t^uMM i s f e t 
Qp wi5^m) tmcm^xm^^ti. ^ft^Mi 
sFETQd (Qdi , Qd2 ) n> m^mmms(Dn 

^-y;^;/uMMI SFETQn (iai5#fi^) 1^ C«at 

[0 14 9] i-?it?*>. n^-t-*/^STfc?)^lijMMI 
SFETQdl , Q d2 <^y-;^®i^. KU-T^-gi® 

®l lO:^#:$:m0Sti'J: 5^c?^^^t^TV^6. 
[0 15 0] p^-Y^>/^M-r'*3 5:^i[^^MI SFETQ 

pi , Qp2 <Dy-7.mms h^i^^^mm^. i^-^m^ 

<16 0Tffl<0^^^/u®«. p- m¥#{^«S«9:fe<J:tJ^ 
P^ M^«<^®«1 3t^>±«c^®il9Stfi:5tcj^^$tL 

[0 15 1] J:fa<75j:5t-«fiK$tT.i?5:p^^yir7K;iJ:tv 

I SFETQdl . Qd2) . p^^^^^^i^Q 
^MISFETQpl, Qp2) <D^tl^*th(D^^^m. 
^(S^t-^r ir^ST'tSOT. ^Ib^MI SFETQd 
1 , Qd2 . A^mMl SFETQpl, Qp2 (O^K 

-e, latsy-Ko^^^ft (ci.c2) ^*^mui.. istt 

[0 15 2] ±faMI SFETQpl , Qp2 t 

•Y^/i-SiM I SFETQp y—:^m^. Ku>f 

>mm^m^mmm^(op* m^mi^mis.i s t. :l<d 

p* m^mwm!^! ^^M^mt^^o\z.W^vfhi^\.tLpm 
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m 6 (DTU(D ^ ^ ^-ji-mi^ t (Dm ictj tt b rifzi&^m^ 

10 15 3] ^fc. ■fe/U(^n^^^/U®MI SF 

ET (^ft^MI SFETQdl , Qd2 ) tOTSPlCfft 

iSjzU^^^yii/UtOp^^^^/UMMI SFET (:ftl?r^ 10 
MI SFETQpl , Qp2 ) (^5T«35J-»:Jt nM 
^^^i^m^2 0 ^MiaiHl^Op^-y^/UMMI SFET 
60TSP*;i^tt ibix5 n 2 0 f^, ^ti^tim 

-JLmvi^^^ti^i>^s iaity-Ko*fe^l: (Ci.C 
2) ^^btcitJra^-lire^fetc, -?:tv^ixSiJXS-CJ^^ 

[0 15 4] ^fc. :^mi&mx*n. ^^^v-^^^coho — 

i'On^'t-^/^MMI SFET-efcStei^ffiMI SFE 

TQt (Qtl, Q t2 ) OTaJt-fi. Jb|Ep^^^<$: 
®*Sl 9^^ttTVN^£V\ rHtCi Sill^MI SF 20 
ETQtl , Qt2 luSSK^n^JX-tJ'Ift (D. 
D) O^^^fi (Cdl, Cd2) ^^'>^-^5w^;65-e# 

[0 15 5] :^mmm'vn. ^^^i^mm±\^m^^tifc 

6<g<DMI S FETT;^^y-t/^^«^Lf::SRAM(C 

l.fc4ja<Dn^-^;^/UMMI SFET^. rtOn^-^^ 

ir^/i-^MI SFETT.?i^i;-fe/WSr«^bfcSRAM 30 

M I S F E T ^:^^m(DM I S F E T«3gT*«^ UT ^ 

nf::FRAMO^^y iryUiOeiS^MI SFET-^-^n 
^<^J15aiHlKSr«fifei-SMi SFETtCiSfflUTtjJ; 

[0156] (^ffi^ 1 1 ) :^^mm\^^^ ^7^/U(^S 
3t*-ffi^[a 3 6 3 9 ^ffi V^Tl$&|^i-:^>, 

[0157] ^-f . El 3 6 9 tc. p - m^mi^ . 

m&i<r>±mz.mmitm (locos&) -x^m^^mm 40 

(DJl?v^>'>r-/WK^ft8dR4^?^^L:/h^. :7 -/^ Kite 

[0158] H 3 7 \C7jk^X 0 (c, 1 

(D—U (n- Mi7^/^3^Ji^^S;-rs®«) ^:7^h\^^J^ 
^^4 0-eSV^, flfeO— ^ (p- ^^31/1.2 $rfl^^i- 5 

ft. J!JD3lJ^;^^/U:3iS— 2 0 0k eV— 3 0 0k eVT 1 0 '2 
oms/ciD^ ^ 1 0 '3 3tQjjj3/^,nj2 gg^A't*'5o 
[0 15 9] 7;^- h V 4 O^^^feUyc^. so 
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03 8tc:^i-i5J-. ^«<*Sffi 1 ffi (p- 

/^2^m^'r^mm y t--^^ h 4 1 tsv^. ffi 
o-aj (n- mt^^j^z^y^m-^m!^) \^>{iri^^^K 
aw-ry vsraA-rSo y:^{t. ^ai^^/u^-2oo 

keV-3 0 0 keVTl 0»2 atoms/cm2 1 0 '3 atoms/cm 

[0 16 0] 3b5V^tt, ^®l;i;}^e7^^aAL:t^f;i. 
p- Se73i/u2toJi^^ffl«S::7;*- hui^>^ h4 lT?a 

co:#-g^. n- M^^/Hc?iA$ix;rc3j^^7*^5'^tBt-J: 
5tcy ^^Sri^Ai-^o *:^ftx h u-v?;^ h 4 1 Sr-^ 
>^^lcLTy ^^^?iA^. y^;^ hUi^;^ h4 1^^* 
±®{C2i-x!>*^aAUrt>iV\ 

[0 16 1] ^h\Z,\t. _bia^:tiafrlCn- S!:73i/U3(D 
Jg^^Jgc^^::** M/v?;^ b4 0-CSVN. .i^'J^S^aAU 
Tp- Sli:7zriyl.2^?^^-r5<t 5J;ibTt>«J:V\ 

[0 16 2] :7;:j- h Uv^;:^ h 4 1 ^^^Ufc 

EI 3 9 J: 5 ^^fl^SS i * 1 0 0 o^C- 
10 5 ot:-c^^SLT>i^i>^*5cJ:T/y ^'^^I^Mf^L 
teSt^?ii:;5:i.?rte:J:<9. p- ®'j73i/u2A. n- Se^^ 
/U3 ASrJI^^-rS. 

[0163] *^ts^jr*ftftifs^ife^ i ^ 

ft^^j^t). ^-f. ^^f^Sffilf7)3fcM(c::7^~yuK*fejSj 
l^4^?i^^U. -^CO^tCp- Ml>:3i/i.2A. n- 

[0 16 4] 114 Oli. *:^i6Mi^*S-C?^^L/^cp- 
^^S^ 1 Lfc p ' 

/1-2 0^n^tL(D^M^fe»S^:?t^:^i->/^ 
(n- ^!>^>'U3A. n- M ^^/U- 3 <^^^> tiJ^jRJS 

[0 16 5] l|:^C0j;5t-. %1&m\(0')j^'^\t^ fp:3L 

^^tiMz.:^m^m^^M<-r^t. mi sfkt<d^ 
[0 16 6] :^mmm(D^mxn. 

[0 16 7] ^fc. ifmM^<D^^^xn.^ ^^^^/i-m^ 

^M^<7)!J^:3i/W^3t^5fei^^ffi^(7:)p^^^^2^^i|cl 9 

(n- m^^^/^scDm^^-x^ nm^m^»m^2o) 

[0 16 8] (^jte^m 2) ;t:^ig(OMI S F E T«it 
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[0 16 9] ^-f . El 4 1 \Z^-tX0\Z. ^mib^ (1 0 

0) sp-cifcffifet;$so.i-iQ-ciDmsop- m(o^^^$i 

1 0 15 atoms/cm^ — 1 0 atoms/cm^ U^&T^-t 
ffiS^^V^:fhl9. J}^5^lSt;ift;tTy :^SraAU^I9 UT4> 

[0170] m42 tc^r J: 5 ic, ^mi^mm, i 10 

^ 9 0 Ot:- 1 0 0 0*C-efRi*!iSLT±fE^*B«J^§lt 

[0 17 1] (34 3tc^-t-J:5t-. ^tf^^J^-^^-^ 

^^i^m 5 1 ^?l^^i-6o ^^^^^ 5 1 ^n^^^ 

I^V^Tn^^(7^^^6^J(0;&&-Cn^-r^-/^MMI SFET 20 
Qn. p^^^/l^MMI SFETQp$r3^^i-5o 
[0 17 2] 114 4 ii. :^^:^M(^:^^Tj^^Lrc^# 

[0 17 3] MI S FET<?57$/^T5/3?'»t^^ 

?t<i-'5^^f^S««5t^ UT. 0.0 1 Q-cmmSOHb 

[0 174] Ld^U. r<Dj;5^j:^«i4^S«^ffi^Ufc 30 

<^5S®{-^j|«^<7)»WSrKibi-5K^kv^y =r if 
[0 17 5] rixlcMUT. *^ffi0il(^¥«<*S«ltc 

[0176] mmm is) m 4 5 ft. ::^^p>goM i s 

[0 17 7] m^l-titmtfit^O.O 1 Q-cm^g^f^^^SS 
OpM^Ji3e^^^/uf£^»<*£«6 OO^MICtl, 1 0 
Q-ciDmScOpS!<?5^»frS6 l;&S3it'^^i/^/P^S 

Jl. P- ae^^/ua. n- ^i7:3i-/U'3;65J^^$nr*3 50 
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p- ^i7^/l^2. n- S!>'3^/^3C0-tiX'=eiX(7>^® 

So 

[0 17 8] n^-r^-zt-MMI SFETQnU. h 

mm<Dn* m^m^mmi it. ^^^<^®«i 1 

«rSlDHtfi5t-JI^^$*x^na^»flcffi«cl 2^:. 
1M OOTSPJCffiBU. Jil5nM^«»^«cl 2^:-^^- 

ti(o±ma't. iSia^^sfesv^^i'^(;oi/y i^>r 

3^j:S<g:SfeiS2 5:5S?^^$ixTV>5o 

[0 17 9]—:^. pf^-Y^/uMMI S FETQpfi. 

^^^-^ ^*fe^^5^^^uTn- M!>3i/u3tD^®±(c?i^^ 
Tii3ei^SSt7)p- M¥^<^®«13^. ^-hmme(D 

\mmi^s ±fBp* S*^«ftS«l 3^>^-l^«1l6(0 

m<16:fcJ:U5p* ^¥^<^«^1 3CO-^n^iXOjiffl5(C 
ft. Sia^4kJII*)5VN(t^<?5Vy 1^^ K;&^b?iS®SfeL 
S2 5>Ji5Ji^^$nTV>5o 

[0 18 0] JilSn^-^^/^^M I S FETQn^Dy — 
::^ffi«. Ki^>< :/«i«c<^5— p ^-y^>/uSM i s f e 

(ii^^^nrv^So 

[0 18 1] .v^yi^-f Kd>^^£S{SefeT:S2 5 ^^>5^>- 

[0 1 8 2] ±ISn^^;t-/l-MMI SFETQn. p^ 
i';tvWMMI SFETQpO±a5tC(±, ^e^^^fcfty 

i^^Mfi. it^^mm^mm^ (cmp&) 
[0 18 3] ±iaj^igdK6 3(D±a5(cift. mimncom 

Be 4 (6 4 A, 6 4B, 6 4 C) ;55?^^^^^TV^So 

iaj»6 4ft, *68dK6 3{;i^?LL:/hSjg!?L6 sSrilCT 

n^ir^/l-MMI SFETQn. p ^-Y^-v'l-MM I S F 

ETQptDy-haaie. y-x^s«^fcft KU'-r^® 

«c^wSjR$i^rv^5o 
[0 18 4] JilEiaj» 6 4 ft. 5 
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to 1 8 5] ±'^m^^6 4 (D±mat. m^ti^v 

^ - b 5 ^ 1 M i ^ PpI iSdK 6 6 ;65 C V D jfe t C ^ « 

WL^mmmti: if<o^mm.m\z. o t spa^t; § v ^ 

[0 18 6] ±SEBMi%Sde6 6t^_b^(Cf^. m2Si 
OlEilSe? (6 7 A, 6 7B) :65J^^S$nTV^-5o iEIS 
6 7 fl. Sraffe&K 6 6 IC^?L L;/tgjK?L 6 5 Srii 

®lSscoiajR6 4t-gg^$tLTv^5o iajS6 7ii. g 
[0 18 7] iiaiaiSe 7io±eptcj:i. g?ik:->y 

[0188] Jtia® p^^teg^M 6 9 <D±§p(cfi. uses 

(?5iajS7 0:^s?^^$^^Tv^§o IMS 7 Oil. S^tfiigdS 

6 9\:Lm'K\^fzMmi7 1 ^iiiisT»2agoiait6 7 
t-gj^^nTv^6o iaj6t7ott. ® iggfoia^e 4 i: 

(Cu) ^^^^^i-5^^0TfeoT^ J:v\ 

[0189] 7 0 co±aj. -r^^t>^¥^{^stg 30 
{ab^iajB7 o(7)-spfi^>^7^^>'^^'5 5/ K7 oA^m 

[0 19 0] iU±. :4s:^§^#l::<toT;^.e^tVi^^§g^^ 

4r m^.'^^X ^ ^ V ^ 5 * -e V \ 40 
[0191] Bjf5«-^J6^0 n ^^^-^jvmu I S F E 

^^-/UMM I S F E T ^HiS^J 2 p ^-r^/^^M I S 
F E T t STm^-g^tP-^TtSMSM I S F E T (CM I S 
FET) $rmUT^J:V^ 
[0 19 2] 

4^iT(Oii!9-Cfc5o so 
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[0 19 3] *%5gmj;ttti. MI SFET<7?^ir^/^ 

[0 19 4] *»5^tCj:tLl^. MI SFETOy — J?^® 

[0 19 5] ta^oT. *:«§^t;iJ:tLfl> SJS. 
MI SFETS:»ttL:/t:S5tt«gOLS I ^^5-^ 

[0 19 6] *^§gtcj:tvfi. MI S¥^rcoy<:y^:^ 
/^-^«]©J UTS^^^/ua*%{£«-rs w i: t^X% 5 
COT% «j|B-eS53«. iSttlgCOMI SFET^#Sr 

[0 19 7] MI SFET(0«feffi: 

[Ig|®cof05^/£|5£|^] 

[lai] :*^i^5^<O^:K0!llT'fe6^^<*:SaiHlSS^g(O 
[(EI 2] ^ig^KT^MI SFETt;i?i^fig$tb^*^SSt 
[13 3] MI SFETCO^JN6fe«S5>*^^-f-^7:7lli 

[1^4] MI SFEToy- b^fei;i»i-'5L^v>M@: 

[1^5] MI SFET«0>5^— h^iil^S^^^^/^a 

[He] 1 (7:)M I SFETt^iJjt;^fe^^i-»f© 

7 ] ^iS^J 1 (7?M I S F E Tt^fiat^-feSr^i-Kf® 
m 8 1 ^IfefiRI 1 OM I S F E TOSg5g:*-?fe^^-r»f® 
[[gl9] ^ffi«?!ll<75MI SFET<DjK5t:^fe^^i-t5f® 

[ia 1 0 ] mmm i (om i s f e Tos5t:^ftSr^-r»f 
[la 1 1 ] ^mm 1 (^M I s f e T t^fi3t:&fe^^-t-^ 
[liii 2] i^m^(ommm2x^^^m»mmm^mw 
[mis] *jg^j2(DMi sFETosjat;&-fe^^-r»f 

[1114] ^i£fi^2t^MI SFETOfi3t:&fe^^i-»f 

[1215] :6Fi%m<omMmsx^^^Mwmm^mm. 

[iai6] ^iSfi?i|3<75MI SFETtDJKit^-fe^:^^^ 
[mi 7] ^16^3 (DM I SFETOfi5t*-feSr^i-»f 



(18) 



#M¥8- 1 4 8 6 7 9 



33 

[018] ^^m(ommm4'c^^^^mtmmmmmm 

[ID 2 0 ] :^^mcomm&] 5 -C&^¥^»«c«5BlliIK^fi 
[El 2 1 ] ^5S^J 5 I S F E T05gati&-fe^^-r»f 
[la 2 2 ] 5 (DM I S F E TOSS[at*'fe^^i-» 

m2 3] mmm s <^m i s f BT<omm:^m%:^i-m 
m2 4] mmm s (om i s f e t (Dmm:^m^^'rm 

[m 2 5 1 mi&m 5<DMl SF E TOSiiti^&^^-t-Wf 

[112 7] :^^m<^mmm7x^^^^i^Mm^mmm 

[H 2 8 ] 7 COM I S F E TOlRit^-jfeSr^-f Wf 

[(EI 2 9 1 ^Jg^ 7 I S F ET^OMit^-ft^^i-^r 

mmxh^. 

[0 3 0] ^ffi«?il7 0MI SFET(DS5g;6-ffitr^i-^ 

[03 1] mmm7<DMi sFET^osat^rfe^i^-riif 

[0 3 2] *^9^<7^^JS0i|8T-fe5¥^»(*:mSliIK^S 

(o^^^Tjk-rm^mxh^o 30 

[03 3] *^?^(D^lfe«Rl9T?fe6^«{*^lllHlKKS 

[03 4] :^mm(Dmmmi oxh^^^t^^m^mm 
m:<DW^^^'tmmmxh^o 

[0 3 5] MM^l 0OSRAM<^7<^y ir/KD^^Sm 

^mxh^o 

[036] *:^P^co^i£^RI 1 1 Xh^ ^7iii/UoSi3t:^fe 
^^i-»r®0T«>5o 

[03 7] :^^m(Dmmm 1 1 -cfo^ i>ni/u<7>s[3g:*ft 

[038] 1 1 Xh^ ^=^/U(7)&mi:^^ 

^^-rmmmxh^o 

[03 9] :^^m(o^mmi ixh^i;:^/i^<omm:^m 
tr^-rm^mxh^o 

[04 0] nffifi^i i(oi;:^/i^<D^mmm&^^^7r^-t 

^"yymx^^^ 

[04 1] *^§go^iS«?lll 2-Cfe5¥««:S«coS3& 

^^-ri^f ® 0 T 5 o 
[04 2] ;*:^0^(^)*igfi?ill 2TfoS^»«cSffit0Sltjt 
:&ife^^-rirM0T-&^>o 50 
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[04 3] *»5^colli6fi?Ji 2-e*>5¥^»<t£«ofS5t 

:;^^€r^i-^®0Tfe6o 
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